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ABSTRACT
This study investigated what factors come into play when looking at the user experience
involved with the commercial video game Disney Infinity (2.0 Edition), and sought to determine
if the unique combination between sandbox and smart toy based gameplay present in gameplay
offers an additional level of immersion.
This study analyzed the effect of Disney Infinity (2.0 Edition) on immersion utilizing a
Game Immersion Questionnaire modified to analyze play preference as well as video game
experience. The study methodology analyzed 48 users while playing in “Toy Box” mode both
with and without the associated smart toys, or Disney characters.
Results show that while there was no significant difference in immersion for either group,
nor were there any significant correlations between variables, there was a preference for playing
the game with the associated smart toys in both groups. Recommendations were made for
continued research building on modifications to this study as well as future research exploring
the potential for smart toys in other areas.
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CHAPTER ONE: INTRODUCTION
A user experience designer’s role is to understand how to make a game appealing to
users. This research addresses what factors come into play when looking at the user experience
(UX) involved with the video game Disney Infinity (2.0 Edition), also referred to as Disney
Infinity: Marvel Super Heroes (2.0 Edition) (2014). Disney Infinity (2.0 Edition) is more than
just a virtual world playable on a video game console – it is a unique combination of vast virtual
worlds, sandbox modes, and smart toys all playable across multiple platforms and linked through
the Internet.
As discussed in the literature review, smart toys in video games have much to add to UX.
Research on informal learning suggests smart toys can add educational benefits, which aid users
in learning, assist in developing positive social skills, and promoting motivation and engagement
in the classroom. Furthermore, smart toys add a new dimension to video game theory that
expands on how we define game genres such as pervasive games. Smart toy based games like
Disney Infinity (2.0 Edition) allow users play both in the physical world and the virtual world
simultaneously and offering additional value to both the physical object and digital content.
This research suggests the value users’ associate with smart toys in games like Disney
Infinity (2.0 Edition) extends beyond monetary value or justification. While some users may
suggest that smart toy based games are more valuable simply because there is a physical object
to help justify a less tangible digital purchase, others may see the more personal value these
smart toys bring to gameplay. As supported in the qualitative feedback in this research, many
users already have some sort of familiarity and preference to play with the Disney characters
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present in Disney Infinity (2.0 Edition) gameplay, suggesting that perhaps there may be
additional intangible value to these characters.
Beyond the smart toys, there are still aspects of Disney Infinity (2.0 Edition) gameplay
that make it unique when compared to similar commercial smart toy based games available
presently. As described in detail later in the literature review, Disney Infinity (2.0 Edition) offers
various styles of gameplay, including a sandbox mode referred to as “Toy Box” mode as well as
adventure style gameplay referred to as “Play Sets”. Additionally, Disney Infinity (2.0 Edition) is
available for gameplay on multiple platforms utilizing various modes of input all accessible
online allowing for interchangeable access between platform and input. This versatility in
gameplay allows for a unique opportunity for UX research, which could expand to other related
fields, such as Human-Computer Interaction (HCI) and games research.
While the potential for further research utilizing smart toy based games is vast, this
research focused on two specific aspects of UX in order to determine if the unique combination
between sandbox and smart toy based gameplay present in Disney Infinity (2.0 Edition) offered
an additional level of immersion. Additionally, this research goes on to discuss whether users
prefer gameplay with the tangible objects incorporated into the Disney Infinity (2.0 Edition)
experience, and offers explanations why this may be the case.
Finally, this research concludes by offering suggestions for the future of smart toy based
games as a medium for immersive storytelling. While it has been stated that smart toy based
games like Disney Infinity (2.0 Edition) are already very versatile, these games have so much
more potential. There may be a level of subjective storytelling already taking place between
smart toys and users, and the potential for these narratives is only limited by the mediums
through which users tell their stories, The context-specific affordances of the mobile platforms
2

already utilized in games like Disney Infinity (2.0 Edition) and the popularity of other narrative
tools such as social media offer exciting new opportunities for immersive storytelling and usergenerated content in smart toy based games. This research suggests theree is an opportunity for
smart toys to redefine pervasive gaming by bridging the gap between the physical and virtual
worlds allowing for a new level of intimacy in gameplay.
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CHAPTER TWO: LITERATURE REVIEW
This research focuses on UX when playing the video game Disney Infinity (2.0 Edition)
in order to determine if the associated Disney characters (i.e., smart toys) have any effect. This
research is interested in studying the unique combination of gameplay in Disney Infinity (2.0
Edition), including smart toy and virtual world based games. The goal is to determine if
gameplay increases immersion through user research that evaluates gameplay in Disney Infinity
(2.0 Edition) “Toy Box” mode both with and without the associated smart toys. Since this
research was conducted using a PS3, focusing on the effect of sandbox mode gameplay and
smart toys on immersion, the following literature review will focus on defining the following
aspects of Disney Infinity (2.0 Edition) gameplay: smart toys, pervasive games, virtual worlds,
and sandbox games. The literature review will then continue by defining the aspects of the users’
experience evaluated in this research: immersion and play preference. A research design is then
defined incorporating the outlined gameplay and predetermined variables. Finally, data analysis
is discussed and areas for further research are offered.

Defining gameplay in Disney Infinity (2.0 Edition)
Disney Infinity (2.0 Edition) is a unique combination of gameplay and human-computer
interaction methods. There are multiple types of gameplay involved, such as vast virtual worlds
including action-adventure gameplay as well as a sandbox mode (i.e., “Toy Box” mode) where
the user can create their own virtual worlds and gameplay. In addition to multiple modes of
gameplay, users have the option to play on multiple platforms using multiple modes of
interaction. As of Fall 2014, Disney Infinity (2.0 Edition) is available for Xbox360, Xbox One,
4

PS3, PlayStation 4, Wii U, Microsoft Windows and Apple iOS; it will be released for
PlayStation Vita in May 2015. With the vast array of platforms available, users can choose from
multiple modes of interaction, from controllers, touch-screen, mouse and keyboard, and smart
toys (i.e., Disney characters). Given all these platforms are networked to an account online,
users’ have the flexibility to play Disney Infinity (2.0 Edition) across multiple platforms. For
example, a user could play on both a PS3 at home as well as an Apple iPad while waiting for the
bus. Additionally, a user could bring their favorite Disney character to a friend’s house to play,
all while continuing to track each character’s level progress. The vast combination of gameplay
and interaction present in Disney Infinity (2.0 Edition) makes it a unique opportunity to study
how this combination of gameplay may affect its users. However, before research can begin to
analyze how and why Disney Infinity (2.0 Edition) influences the users’ experience; the various
types of gameplay present must be defined.

Smart Toys
In general, computer games add immersive illusion, interactivity, and bring more fantasy,
challenge, and curiosity to its users (Magerkurth, Cheok, Mandryk, & Nilsen, 2005). However
the gameplay involved with smart toy based games makes them much more complex. In fact, the
extensive array of interactivity options available in games like Disney Infinity (2.0 Edition) (i.e.,
mobile devices, gaming consoles, desktop computers, smart toys, online profiles, extensive
virtual worlds, etc.), lends them to be more than merely a video game or a toy. As was described
by Coulton (2012), which addressed a similar game called Skylanders, these games provide
“physicality within virtual worlds to objects that also have value to their owners within the real
5

world” (p. 136). Furthermore, other researchers suggest that the tangible interaction of smart toys
aid in learning by supporting collaboration, ability to help focus attention, promoting storytelling
in physical play, as well as support of face-to-face social interaction (Bodén, Dekker, Viller, &
Matthews, 2013, pp. 229-230).

Pervasive Games
Therefore, to understand exactly how these games interact with their users in the real
world, research looks to pervasive games. Disney Infinity (2.0 Edition) can be referred to as a
pervasive game, but it could also be considered an alternate reality (AR) game, in which various
mediums connect narratives to the physical world using virtual content. Research by Magerkurth
et al. (2005) defines pervasive games as ubiquitous in nature and “no longer confined to the
virtual domain of the computer, but integrate the physical and social aspects of the real world”
(p. 2). The authors go on to describe an extensive array of pervasive gaming genres, including
smart toys, affective gaming, augmented table top games, location-aware games, and AR. The
key component in all of these types of games seems to be the increase in physical activity and
social interaction combined with the real world to create a ubiquitous pervasive game. While
Disney Infinity (2.0 Edition) seems to land in the category of smart toys, it uses a unique
combination of cross-platform gaming using smart toys that transverse both the physical realm
and virtual world. This brings up ideas like seamless interaction, which seeks to integrate
technology into the user’s daily life (Magerkurth et al., 2005, p. 9). So, does the ubiquitous
nature of smart toys lead towards seamless interaction for its users? Do children see their favorite

6

smart toys as magical creatures that both share a space on their bedroom shelves, but also play
with them in the virtual spaces of Disney Infinity (2.0 Edition)?
These questions also lead to the idea suggested Blast Theory and Mixed Reality Lab at
the University of Nottingham, makers of a location-aware game called Can You See Me Now?
(CYSMN). While this game primarily utilizes mobile GPS and Wi-Fi technology, they created
an engaging experience that blends traditional and pervasive computer gaming. In their research,
they posed another interesting question: “In what ways can we talk about intimacy in the
electronic realm” ("Blast Theory," 2014). Is there a level of intimacy, or an emotional
experience, between smart toys and users playing games like Disney Infinity (2.0 Edition), and
does this emotional experience have an effect on their gameplay and/or interactions with the real
world?
The key to understanding UX may be in the users’ state of mind when they play these
games. In an article by McGonigal (2003), she spoke about players of pervasive games,
describing concepts such as “willful suspension of disbelief” and “the Pinocchio Effect”. She
went on to state “pervasive games, at their heart, are the dream of the virtual to be real … [and]
… the dream of the players for the real to be virtual” (McGonigal, 2003, p. 17). So perhaps it is
not merely the game that is invoking an emotional experience but a combination of immersive
pervasive gameplay as well as the users’ “conscious decision to prolong the pleasures of the play
experience and to apply the skills acquired in gaming to real life” (McGonigal, 2003, p. 22).
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Virtual Worlds
Before proceeding in defining the virtual world that exists in Disney Infinity (2.0
Edition), clarification must be given. The purpose of this literature review is not to define all
types of virtual worlds, merely define the one relevant to the research described. While
interactions within virtual worlds tend to be synchronous or asynchronous, as described in
research by Hughes (2012), the virtual worlds found inside Disney Infinity (2.0 Edition) allow for
both. Asynchronous virtual worlds only allow for turn-based communication, where only one
player communicates with the virtual world at a time. A good example of this is Sid Meier’s
Civilization series (2014). This strategy game allows multiple players inside a single virtual
world, but play is separated by turns – only one player allowed to interact with the world at a
time. Synchronous play allows for multiple players in a single virtual world at one time. Some
good examples of this include Second Life (2015) and World of Warcraft (2014), where many
players access the same virtual world and can play together simultaneously.
Disney Infinity (2.0 Edition) lends itself to be played both asynchronously as well as
synchronously, with play both locally (i.e., multiple players using controllers on a PS3) and
online (i.e., multiple players logging in remotely into the same virtual world). For example,
gameplay found in the “Play Sets”, or adventure style virtual world, generally leans toward
asynchronous play – one player at a time interacting with NPCs and game elements outlined in
the story. On the other hand, the gameplay found in the “Toy Box” mode, or sandbox style
virtual world, allows for synchronous play – letting players create and share user-generated
content with other players to experience the worlds together. While there are many games similar
to Disney Infinity (2.0 Edition) in method of gameplay, some leaning more towards synchronous
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play, such as Little Big Planet (2008), and others leaning towards asynchronous play, such as the
Skylanders series (2011), Disney Infinity (2.0 Edition) has a unique combination of both.
However, there are also different types of virtual worlds beyond synchronous and
asynchronous virtual worlds. The research outlined focuses on Disney Infinity (2.0 Edition) “Toy
Box” mode, the sandbox style portion of gameplay, as well as “Play Sets”, the adventure style
portion of gameplay. Sandbox games give players the freedom to navigate within the virtual
world as they choose as well as create their own content and game objectives, as opposed to the
linear design of some other virtual worlds. A similar sandbox style game is Minecraft (2015),
which allows players to interact with a pixel-based world lacking linear narratives. Other more
linear design virtual worlds have even greater limitations to player movement and interaction
within the virtual world, such as single story paths. In the case of the Disney Infinity (2.0
Edition), players can access both sandbox and adventure style virtual worlds. The adventure style
virtual worlds in “Play Sets” enforce specific game objectives and branching nonlinear narratives
to the virtual world by way of character specific missions. The sandbox worlds in “Toy Box”
mode allow players the ability to create and modify gameplay elements within the virtual world
creating their own game objectives and narratives, if choose to do so.

Defining User Experience
UX can be difficult to understand and a challenge to apply to certain projects when scope
and resources are limited. While time and budget should always be monitored wisely, UX should
not be overlooked, especially in complex video games like Disney Infinity (2.0 Edition), which
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cross mediums, interfaces, and gameplay styles. Before UX can be applied to this research, it
first must be defined.
As the name suggests, UX is all about the users’ experience with a device or emerging
media, focusing on both qualitative and quantitative data from users. Many UX designers and
researchers define UX as focusing on both a users’ emotional response as well as their
perceptions on more practical aspects, such as usability. While UX can be defined in many ways,
sometimes very empathetically, for the sake of this research UX is defined based off an industry
standard definition for the term: every aspect of the users interaction with the video game that
make up the user's perceptions of the whole, in order to allow for the best possible interaction by
users (User Experience Professionals’ Association, 2012).
While UX has been defined to include all aspects of the users’ interaction, for the sake of
this research, immersion as well as user perceptions were considered and are described in the
following section.

Immersion
As shown in research on serious educational games, video games can have a major
impact on a user’s experience. As cited by Cheng, She, and Annetta (2014), the level of fun and
excitement in video games can motivate or even distort perception, and the opportunities for
social interaction in video games can inspire feelings of relatedness and belonging. Furthermore,
the pervasive nature of many video games, like Disney Infinity (2.0 Edition), can blur the line
between the physical reality and the virtual world invoking an even different experience for its
users.
10

Some research points to flow experience, over immersion, for its ability to be “a major
incentive of intrinsically motivated behavior” (Cheng et al., 2014, p. 2). Flow can be described as
“a state of concentration so focused that it amounts to absolute absorption in an activity” and was
first described by Csikszentmihalyi (1991, p. 1). In essence, flow is considered an optimal and
extreme state, whereas immersion is considered a suboptimal and non-extreme state. This
research uses immersion over flow for many of the same reasons that similar researchers have
(Brown & Cairns, 2004; Cheng et al., 2014; Ermi & Mäyrä, 2005; Jennett, Cox, Cairns,
Dhoparee, Epps, Tijs, & Walton 2008) – when players are immersed they can be highly engaged
but still be aware of their ‘real’ lives outside of the video game.
Additional UX research focused on engagement instead of immersion. Research by
Wiebe, Lamb, Hardy, and Sharek (2014) sought to investigate the use of the User Engagement
Scale (UES) as a measure during video game play. In their research, they addressed several
theories used to study both cognitive and affective dimensions of UX, specifically in regards to
engagement and flow. For example, they mentioned research in the academic realm, which used
a broader dimension of engagement, including states of motivation and self-efficacy, based off
self-determination theory. They also described how other researchers defined engagement using
pragmatic qualities, as seen in frameworks like the Technology Acceptance Model (TAM),
and/or hedonic qualities that mention the importance of perceived aesthetic on initial interaction
and perceived overall usability. They go on the compare their UES to the Flow State Scale (FSS)
as conceptualized by Csikszentmihalyi (1991). The UES was measured using six subscales:
focused attention (FA), felt involvement (FI), novelty (NO), endurability (EN), aesthetics (AE),
and perceived usability (PU). The results found the modified UES to be better than previous
versions, and they suggested both the UES and FSS might be useful as complementary measures.
11

In contrast to this research on flow and engagement, Brown et al. (2004) conducted
research in order to define immersion using grounded theory, and concluded that immersion has
three stages: engagement, engrossment, and total immersion. Similarly, Ermi et al. (2005) broke
down immersion into three components: sensory, challenge-based and imaginative immersion.
These two definitions of immersion are very similar, with overlapping concepts in several areas
as seen with the component of imaginative immersion as well as the engrossment and total
immersion stages. This research focused on these overlapping aspects of immersion. Specifically
imaginative immersion, in which “players empathize with the characters and/or enjoy the fantasy
and virtual reality of the game” as well as the engrossment and total immersion stages, in which
players’ “perceptions of their physical surroundings and physical needs become lower and their
emotions are directly attached to the game” as well as the players’ sense of attachment towards
in-game characters and empathy towards those characters’ situations (Cheng et al., 2014, pp. 45).

Play Preference
This research focused on play preference as it relates to use of smart toys during
gameplay. As will be described in detail later, play preference was measured utilizing Likertscale and free response questions collected during a post-survey. While additional questions
were added asking about play preference both inside and outside of gameplay, this research
focused specifically on play preferences during gameplay. The question utilized for data analysis
stated: “I prefer playing the Disney Infinity video game with the Disney characters (i.e. smart
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toys) physically present,” as shown in Appendix A, and allowed users to interpret the question
based on their own definition of smart toy based video game play.

Why Use Technology in Education?
While this research focused on the effect of smart toys on UX, specifically immersion
and play preference, additional research has been conducted which outlines the benefit of similar
technology in education and informal learning. The following section outlines the benefit of
smart toys, pervasive games, and virtual worlds in previous research.

Why Use Smart Toys?
Now that Disney Infinity (2.0 Edition) has been better defined, it is also important to look
at the core functionality behind the type of gameplay, in this case augmented physical objects
such as NFC based technologies, and how that technology may benefit the research goals. NFC
based technology, utilized in smart toy based games such as Amiibos and Disney Infinity (2.0
Edition), uses radio communication between devices such as mobile devices, video games, and
smart toys. Some researchers refer to these smart toys, and other games similar to Disney Infinity
(2.0 Edition), as Blended Reality. Hughes (2012) described this technology using several
examples, including Skylanders, Mechatars, and Lego George. So, if “augmented reality can be
considered as using the physical world as an API (Application Programming Interface) and
merging digital and physical data together in a single representation,” than Blended Reality takes
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that a step further by using physical objects to blend a players immersion in both the virtual and
physical worlds (Hughes, 2012, p. 3883).
Similarly, research by Bodén et al. (2013) looked at augmenting physical play with the
AR based system Save the Wild. This system used simple storylines associated with a fiducial
marker on an origami paper figure to teach sustainability and environmental consciousness in an
informal learning setting. While the primary focus of this research was to find a more costeffective and efficient way to integrate technology into the classroom, it also sought to enhance
play-based learning with AR in order to augment and guide the learners’ own narrative (Bodén et
al., 2013, p. 228). Specifically, this research emphasized the importance of AR, as well as
physical objects, in play-based learning “where the activities are by nature more exploratory and
self-directed” and that these augmented toys tie the physical object to the in-game experience
allowing for a retelling of the narrative by children during physical play (Bodén et al., 2013, p.
230). This research goes on to discuss augmented learning and the importance of physical
objects in supporting collaboration, engagement, conveying meaning, as well as their affordance
towards semantic representations, spatial relationships, and supporting face-to-face social
interaction (Bodén et al., 2013, p. 229-230).
Research conducted using the Augmented Knights Castle, by Lampe, Hinske, &
Brockmann (2006), gives a great example of how similar technology can be utilized in
gameplay. This research specifically looked at the touch-me paradigm, which used mobile
devices to touch smart toys in order to access learning information and other media such as
images, video, and sound. While the research stated the importance of children playing,
including psychological, psychosocial, and social development, it also stressed that “the ideal
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entertainment experience then comes from the combination of physical experience, virtual
content, storytelling and the imagination of the user” (Lampe et al., 2006, p. 1).

Why Use Pervasive Games?
Just as smart toy technologies have been studied for their benefit, video games have as
well. For example, research by Squire (2003) gives an excellent overview of video games as
educational media. Additionally, research by Garrido, Miraz, Ruiz, & Gómez-Nieto (2011) used
NFC mobile technology to see if pervasive game technology encouraged learning and student
motivation. They found students felt the technology was easy to use, which supported focusing
on the game, and that it did indeed stimulate student motivation. Additionally, research by
Riekki, Cortés, Hytönen, Sánchez, & Korkeamäki (2013) stated “this technology offers great
potential, specifically for children, as it enables more natural learning by exploring and creating
direct links between physical world and digital data, [and] therefore, NFC could be a key
technology in edutainment, as it facilitates the implementation of game-like learning
applications” (p. 228).

Why Use Virtual Worlds?
As described by Hughes (2012), when players communicate with each other through
virtual worlds, they are “engaged in something that goes beyond the pixels on the screen” (p.
3880). Furthermore, these virtual worlds provide immersive potential found nowhere else. Just as
Hughes (2012) described with examples of learning the laws of physics or simulating flight time
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for airline pilots, virtual worlds provide players with a unique immersive environment that
allows for learning and communicating in new ways, sometimes not possible or feasible
otherwise. This research sought to understand some of the potential reasons how and why the
virtual worlds found inside Disney Infinity (2.0 Edition) invoke engagement, or in this case
specifically immersion, in players both inside the virtual reality as well as in the physical one.
Some research studied the benefit of such virtual worlds to determine the cognitive
potential of games in education. For example, research by Squire (2003) gave a brief overview of
research on video games in education where researchers have sought to harness the ability of
video games to keep players engaged and/or in a flow state. The idea being, if educators can
utilize the key elements of game design, which aid in making them both entertaining as well as
challenging, perhaps learning environments can adapt new theoretical frameworks that may help
evolve learning environments from traditionally passive to a more active one where students are
engaged, challenged, given opportunities to collaborate, and have more control over their
learning.
Research by Jarmon, Traphagan, Mayrath, & Trivedi (2009) studied the impact of the
virtual world Second Life on teaching and learning in higher education. The basis for their
research rotated around the theory of experiential learning, which “places the experience at the
center of the learning process” (Jarmon et al., 2009, p. 170). They go on to describe how virtual
worlds provide learning and instructional benefits such as dynamic feedback, learner
experimentation, opportunity for social interaction, collaboration, dissolving social boundaries,
lowering social anxiety as well as enhancing motivation and engagement. As a result, a semester
long course was created using a project-base experiential learning environment. Two approaches
for the instructional application of Second Life were offered based on the research findings.
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Research conducted by Hutton & Sundar (2010) sought to determine how emotion
affected creativity after playing the video game Dance, Dance, Revolution (DDR). Their
research looked at the definition of creativity that is measured by the generation of novel ideas
and, using the Abbreviated Torrance Test for Adults, viewed video games as a useful tool in this
endeavor due to its ability to engage and bring fun to learners. Additionally, they pointed to
Shneiderman’s quote of “fun in doing” and how that can lead to creative problem-solving. With
this in mind, they created a study in which they vary levels of arousal and valence in order to
determine if emotion affects creativity. Results showed that both negative valence – low arousal
as well as positive valence – high arousal conditions elicited the highest creative index scores,
determining that “game-induced arousal may have increased users’ capacity for cognitive tasks”
and conclude from a practical sense that video games can be useful by allowing those who are
both happy and sad (vs. relaxed or angry) to be more creative (p. 300).
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CHAPTER THREE: METHODOLOGY

Objective and Goals
The objective of the research this was to determine if the unique form of gameplay
involved in Disney Infinity (2.0 Edition), specifically the addition of smart toys, had an effect on
UX. This research analyzed the effect of Disney Infinity (2.0 Edition) on immersion while
playing in “Toy Box” mode, as well as user play preference during Disney Infinity (2.0 Edition)
gameplay. Thus, this research had the following research goals in mind:


Determine if the smart toys included with Disney Infinity (2.0 Edition) have any
effect on immersion,



Determine if users prefer playing Disney Infinity (2.0 Edition) with the smart toys.

Research Questions
Specifically, this research studied users playing Disney Infinity (2.0 Edition) both with
smart toys (Disney character group) and without smart toys (Control group). Given the above
objective and research goals, the research questions were as follows:


Did the smart toys in the Disney character group have any effect on immersion
when compared to the Control group?



Did users in either group prefer playing Disney Infinity (2.0 Edition) with the
smart toys? Specifically in the Disney character group, what were the preferred
preferences in regards to Disney character/s used and why?
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Were there any small or larger (r=0.2 or greater) correlations between number of
game elements used and immersion?



Were there any small or larger correlations (r=0.2 or greater) between the average
amount of gameplay experience and immersion?



Were there any small or larger correlations (r=0.2 or greater) between number of
smart toys used and immersion?

Sample Population and Procedures
The research design targeted young adults aged 18-25 recruited from the local university
and central Florida community through email, printed flyers and social media. Departments
within the University of Central Florida, such as the School of Visual Arts & Design, were also
contacted in order to email potential users. A research website was also created to aid in
recruiting users as well as scheduling research sessions. This age range was chosen in order to
increase the possibility of finding a wide range of users who already have a working knowledge
of video games. Furthermore, limiting the age range allows for some consistency in reference to
the context of users, such as economic factors, social factors, etc., which may affect how users
conceptualize and carry out the tasks presented in this research study (Sarker & Wells, 2003).
Thus, the following inclusion/exclusion criteria was used:


Between the ages of 18-25



Be fluent in the English language

A total of 53 users were recruited for this research, 5 of which were excluded from data
analysis due to technical complications during testing. Reasons for exclusion of data included:
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the mandatory reset of gameplay, which resulted in a disruption of the gameplay
session,



accessing areas of gameplay which were not outlined in the predetermined
research design,



malfunctions with the recording equipment which resulted in disruptions to the
gameplay session and/or inaccurate gameplay times above or below the allotted
amount outlined in the predetermined research design.

Users were also asked if they had normal or corrected to normal vision. Users were not
excluded due to their responses. Additionally, state-issued driver’s license was used to
identify that potential users meet the inclusion/exclusion criteria.

Research Design
The research design evaluated gameplay in Disney Infinity (2.0 Edition) “Toy Box” mode
both with and without the associated smart toys. Users were divided into two groups: Disney
character group, and Control group. Alternating conditions for each user randomized distribution
into groups. The Disney character group was assigned gameplay using Disney Infinity (2.0
Edition) including the smart toys. The Control group was assigned gameplay using Disney
Infinity (2.0 Edition), but lacking the physical presence of smart toys. A depiction of both
conditions is shown in Figure 1.
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Figure 1: Research design setup for the Disney character group (left) and Control group (right)
Users in the Control group were provided with a selection sheet, which depicted visual
representations of the physical smart toys, as seen in Appendix B. Users in the Control group
could select a character for gameplay by pointing to the character on the selection sheet, or by
saying so verbally. The research proctor would then place the appropriate Disney character on
the Disney base, shown in Figure 2.
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Figure 2: Disney base, as utilized in the Control group
Both groups were provided access to the same selection of smart toys, including eight
Disney characters and eight Power Discs. A depiction of the selection of smart toys available to
users can be seen in Figure 3.
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Reading from left to right: Stitch, Elsa, Nick Fury, Ironman, Jasmine, Lightning McQueen, Maleficent,
Ronan, S.H.I.E.L.D Containment Truck, C.H.R.O.M.E.’s Armor Shield, Cloak of Levitation, Emperor
Zurg's Wrath, Jim Hawkins Solarboard, Rapunzel's Birthday Sky, Scrooge McDuck's Lucky Dime, and
King Candy's Dessert Toppings.

Figure 3: Disney characters and Power Discs used during the gameplay session
Source: InfinityCharactersList http://infinitycharacterslist.com
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The following Disney characters and Power Discs were used for each research session:
Sorcerer’s Apprentice Mickey (tutorial session only), Stitch, Elsa, Nick Fury, Ironman, Jasmine,
Lightning McQueen, Maleficent, Ronan, S.H.I.E.L.D Containment Truck, C.H.R.O.M.E.’s
Armor Shield, Cloak of Levitation, Emperor Zurg's Wrath, Jim Hawkins Solarboard, Rapunzel's
Birthday Sky, Scrooge McDuck's Lucky Dime, and King Candy's Dessert Toppings. Disney
characters were chosen specifically in order to obtain a wide array of options for the user. Disney
characters were selected based on four types: villains, heroes, minorities, and non-human
characters of both male and female genders (where applicable), shown in Error! Reference
ource not found..
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Figure 4: Disney character types
Sorcerer’s Apprentice Mickey, shown in Figure 5, was chosen for the tutorial session due
to general association with the Disney brand and non-human character status, in anticipation that
most users would be familiar with the character and the absence of special abilities such as
flying, would not sway the users’ ability to learn gameplay.
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Figure 5: Sorcerer’s Apprentice Mickey Disney character used during the tutorial session
In order to promote full use of the gameplay features but also uphold autonomy and
volition (Byron & Khazanchi, 2012), all users were tested individually and completed the same
pre-determined tutorial missions. Users were asked to turn off or silence all mobile devices, such
as cell phones and tablets, in order to eliminate exterior distractions as much as possible. An
additional Disney character, Sorcerer’s Apprentice Mickey, was used during the tutorial portion
of the research session and was not available for selection during the gameplay portion of the
research session, as seen in Figure 5. This was designed specifically to encourage natural
interactions by users to prevent undue influence on user selection during the gameplay portion of
the research session.
Users were also given a scripted introduction to the Disney characters and Power Discs,
as seen in Appendix C and Appendix D. Each user was instructed to utilize the same series of
Disney Infinity (2.0 Edition) built-in tutorial missions from the “Introduction to the Toy Box”, as
seen in Figure 6.
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Figure 6: Built-in tutorial missions from the “Introduction to the Toy Box”
The built-in tutorial missions utilized, as well as associated “Toy Box” hosts are listed below in
the order in which the user completed them:
1. Merlin Creation host: “Toy Box Creation Help; How do I place an item in my Toy
Box?”
2. Merlin Creation host: “Toy Box Creation Help; How do I change the look of my Toy
Box?”
3. Mulan Exploration host: “How to Jump?”
4. Mulan Exploration host: “How do I jump further?” and
5. Cogsworth My INterior host: “Tell me about customization; How to customize the
walls, floors, and trim?”
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Users were allowed 30 minutes to play with the game in “Toy Box” mode. While in “Toy
Box” mode, users in both groups were allowed to interact freely with the game by customizing
the space using the “Toy Box” mode toys and customization features and/or by accessing the
game’s built-in missions. This allowed users the freedom to interact with the game as they
preferred utilizing sandbox style or adventure style game features. For technical reasons
determined by pilot testing, users were not allowed access to the “Hall of Heroes” door, “Game
Creation” door, or the “Toy Box” door-linking mission, and users were only instructed not to
access these areas if they attempted to do so during gameplay. As stated previously, data was
excluded from analysis if users accessed and interacted in any of these areas. User interactions
within “Toy Box” mode were recorded using an HD PVR as well as manually by the research
proctor.

Equipment
A single PS3 gaming console was used including a wireless controller, Samsung 32”
High Definition (HD) TV, the commercial video game Disney Infinity (2.0 Edition) as well as
the associated Disney base, Disney characters, and Power Discs (i.e., smart toys). Additionally, a
Hauppauge 1212 HD PVR was used to record gameplay during each session. A Windows laptop
computer was used to run the TotalMediaExtreme (2015) video capture software included with
the HD PVR. Furthermore, survey responses were collected using Google Forms (n.d.). Audio,
as well as any personal identifying information, was not recorded. A diagram of the equipment
used during testing can be seen in Figure 7.
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Figure 7: Diagram outlining the equipment used during research testing

Measures
Recording equipment and an associated data dictionary were developed and present
during testing to record game elements used and smart toys used. A research proctor was also
present, manually recording any other relevant notes regarding UX during gameplay. A post
survey was utilized to determine UX, including average amount of game experience, immersion,
smart toys used, and play preference.
Demographic information was displayed last and included gender, age, and ethnicity. The
questionnaire was anonymous, thus allowing the integrity of responses to remain intact. The
questionnaires were distributed to users via Windows computer, and data was collected using
Google Forms. Data analysis utilized Google Forms, Microsoft Excel, and statistical software
SPSS using independent samples t-tests and Pearson’s r (Faul, Erdfelder, Buchner, & Lang,
2009; Faul, Erdfelder, Lang, & Buchner, 2007). Unanswered questions were excluded from the
data analysis.
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Independent Variables
The independent variables utilized in this research study are listed and defined in the
following section and include immersion and play preference.

Immersion
In order to measure immersion, a post survey was offered based off similar research on
serious educational games (Cheng et al., 2014). The Game Immersion Questionnaire (GIQ),
shown in Appendix A (Cheng et al., 2014, pp. 21-22), was modified for this research. The
immersion section contained 24 items consisting of three dimensions: engagement (9 items),
engrossment (6 items) and total immersion (90 items). Each question utilized a 5-point Likert
scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree) (Cheng et al., 2014, p. 6). The
subcategories of engagement, engrossment and total immersion were included and compiled as a
single immersion score. An additive score was utilized for data analysis with a minimum score of
24 and a maximum score of 120. While the scoring system for the GIQ was not clearly outlined
in research by Cheng et al. (2014), an additive method of scoring was utilized based on a similar
questionnaire (Witmer & Singer, 1998). The modified GIQ items were coded for data analysis,
and are shown in Appendix I.

Play Preference
Additional subcategories were included for play preference and average amount of
gameplay experience. These sections included a 5-point Likert scale and free response questions
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(11 items). The “Play” and “Smart Toy” subcategories asked about user preferences while
playing Disney Infinity (2.0 Edition) with the Disney characters, indicated in items P1, P2, P3,
P4, S1(b), S2(b), and S3(a-b), as shown in Appendix I. Item P1 was used to measure play
preference and was utilized for quantitative data analysis. Items S1(b), S2(b), and S3(a-b) were
utilized for qualitative analysis. A positive (i.e., yes) response was indicated by a Likert scale
score of four or five. A negative (i.e., no) response was indicated by a Likert scale score of one
or two. A neutral response was indicated by a Likert scale score of three. Responses to item
S1(b), S2(b), and S3(b) were analyzed manually and coded based on frequency of response
categories using Microsoft Excel. Responses in each category were then counted an analyzed.
User responses that fell into multiple categories were counted once for all applicable categories.

Dependent Variables
The dependent variables utilized in this research study are listed and defined in the
following section and include game element used, average amount of gameplay experience, and
number of smart toys used.

Game Element Used
A HD PVR was used in order to measure game elements used. A game element was
defined as any object the user placed into active gameplay through use of the “Toy Box”, or any
object that was customized by the user during active gameplay through use of the “Magic
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Wand”. Examples include placing a piece of furniture from the “Toy Box” into a room or
changing the wallpaper in a room by using the “Magic Wand”.

Average Amount of Gameplay Experience
The “Video Game Experience” subcategory asked about the users’ average amount of
gameplay experience including general video game experience as well as experience with Disney
Infinity and games similar to it, indicated in items E1, E2, E3, and E4. Item E1 was used to
measure average amount of gameplay experience, as shown in Appendix I. A positive (i.e.,
experienced) response was indicated by a Likert scale score of 4 or 5. A negative (i.e., not
experienced) response was indicated by a Likert scale score of 1 or 2. A neutral response was
indicated by a Likert scale score of 3.

Number of Smart Toys Used
The number of smart toys used included all Disney characters and Power Discs outlined
previously. The “Smart Toys” subcategory asked users’ to list the number of smart toys used
while playing Disney Infinity (2.0 Edition), indicated in items S1(a) and S2(a), shown in
Appendix I. Number of smart toys used was also measured manually as well as through use of
the HD PVR and was utilized for quantitative data analysis. Use of a smart toy was defined as
any Disney character or Power Disc and was counted when a user placed the smart toy on the
Disney base for gameplay and the smart toy appeared virtually during the gameplay session.
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Analysis based on self-reported responses to items S1(a) and S2(a) were not included in this
research due to variances between self-reported responses and manually recorded numbers.

Anticipated Results
Given the above methodology and literature review, this research purposes the following
hypotheses:
(H1) immersion will be higher in the Disney character group compared to Control group,
(H2) there will be no significant difference between either group for preference playing
with smart toys,
(H3) there will be a small or larger correlation between number of game element used
and immersion – the higher the number of game elements used, the higher the
immersion (r =0.2 or greater),
(H4) there will be a small or larger correlation between average amount of gameplay
experience and immersion – the higher the gameplay experience, the higher the
immersion (r =0.2 or greater), and
(H5) there will be a small or larger correlation between number of smart toys used and
immersion – the higher the number of smart toys used, the higher the immersion
(r=0.2 or greater).
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CHAPTER FOUR: FINDINGS

Data Analysis
An independent samples t-test was used to analyze the results for both hypothesis one
(H1) and hypothesis two (H2). A Pearson’s r correlation was used to analyze the results for
hypothesis three (H3), hypothesis four (H4) and hypothesis five (H5). A total of 53 users
participated in the research study. Five users (n=5) were excluded from data analysis due to
technical issues during testing. Reasons for exclusion were outlined in Chapter 3. A total of 48
users (n=48) were recruited for data analysis, including 24 males (n=24) and 24 females (n=24).
Users were divided randomly into two conditions: the Disney character group (n=24) and the
Control group (n=24). A total of 12 males (n=12) and 12 females (n=12) participated in the
Disney character group. A total of 12 males (n=12) and 12 females (n=12) participated in the
Control group. The Disney character group participated in 30 minutes of gameplay with smart
toys, and the Control group participated in 30 minutes of gameplay without the associated smart
toys.
Immersion was measured using the modified GIQ and an additive score was used for data
analysis. The GIQ utilized Likert scale questions using a scale of one to five with a highest
possible score of 120 (n=120) and a lowest possible score of 24 (n=24). A total of 16 Disney
characters (i.e., smart toys) were available for use by each user through access to physical smart
toys, in the Disney character group, or images of smart toys on a selection sheet, in the Control
group. Each user was required to select at least one smart toy or Disney character for use during
the gameplay session.
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Game element used was defined as the number of digital game elements used while
accessing the “Toy Box”. This included “Toy Box” items placed (i.e. placing new furniture) or
customized (i.e. changing wallpaper colors). Users were not required to use game elements
during the research session, however all users were shown how to do so.
The independent variable play preference and dependent variable average game
experience were measured using Likert scale questions on a scale of one to five with a single
question, item P1 and item E1. Each response was converted to positive (response 4-5), negative
(responses 1-2) and neutral (responses 3) for data analysis. Table 1 provides descriptive statistics
for both independent and dependent variables, where applicable.
Table 1: Minimum and maximum values for independent and dependent variables

Variable
Independent Variable
Immersion
Play preference
Dependent Variables
Average game experience
Number of smart toys used
Game element used

Positive Negative
Min. Max. Response Response
Count
Count
39
-

110
-

1
0

15
54

28
35
-

10
5
-

Neutral
Response
Count
10
8
-

Mean

Std.
Deviation

76.83
-

14.406
1.01

5.6
9.00

0.857
4.088
12.237

Hypothesis one (H1) predicted that immersion would be significantly higher in the
Disney character group (n=24) when compared to the Control group (n=24). An independent
samples t-test revealed there was no significant difference between immersion scores for either
group (M1=75.88, SD1=13.671; M0=77.79, SD0=15.340; t= -0.457, p=0.650, df=46). Hypothesis
one (H1) is not upheld. See Table 2 and Table 3.
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Table 2: Descriptive statistics for hypothesis one
Variable
Immersion

Condition
Disney character
Control

N
24
24

Mean
75.88
77.79

Std. Deviation
13.671
15.34

Table 3: Independent samples t-test for hypothesis one
Variable
Immersion

df
46

t
-0.457

p
0.65

Hypothesis two (H2) predicted that a preference for playing with smart toys would be
present in both the Disney character group and the Control group (n=48). The average score for
users in both groups revealed there was a neutral to positive preference for playing with smart
toys (M1=3.58, SD1=1.18; M0=3.42, SD0=1.25), shown in Table 4. An independent samples ttest revealed there was no significant differences between play preferences for either group
(t=0.476, p=0.636, df=46), shown in Table 5. Hypothesis two (H2) is upheld.
Table 4: Average score for hypothesis two
Variable
Play preference

Condition
Disney character
Control

N
24
24

Mean
3.58
3.42

Min.
1
1

Max.
5
5

Std. Deviation
1.18
1.25

Table 5: Independent samples t-test for hypothesis two
Variable
Play preference

t
0.476

df
46

p
0.636

Hypothesis three (H3) predicted there would be a small or larger correlation (r=0.2 or
greater) between number of game elements used and immersion. A Pearson’s r was computed to
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assess the relationship between game element used and immersion. There was no significant
correlation between the two variables (n=48, M=9.00, SD=12.237, r= -0.077, p=0.601).
Hypothesis three (H3) is not upheld. See Table 6 and Table 7.
Table 6: Descriptive statistics for hypothesis three
Variable
Game element used

N
48

Mean
9.00

Std. Deviation
12.237

Table 7: Pearson’s r for hypothesis three
Variable
Game element used

r
-0.077

p
0.601

Hypothesis four (H4) predicted there would be a small or larger correlation (r=0.2 or
larger) between average amount of gameplay experience and immersion. A Pearson’s r
correlation revealed the correlation is not significant (n=48, M=1.23, SD=0.857, r=0.143,
p=0.333). While a small or larger correlation was found (r=0.143), the results indicate the
correlation was not significant (p=0.333). Hypothesis four (H4) is not upheld. See Table 8 and
Table 9.
Table 8: Descriptive statistics for hypothesis four
Variable
Average game experience

N
48

Mean
1.23

Std. Deviation
0.857

Table 9: Pearson’s r for hypothesis four
Variable
Average game experience

N
48

r
0.143

p
0.333
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Hypothesis five (H5) predicted there would be a small or larger correlation (r=0.2 or
greater) between number of smart toys used and immersion. The largest number of smart toys
used was 15 (n=15) and the smallest number of smart toys used was one (n=1). In the Control
group (M=2.83), the largest number of smart toys used was seven (n=7) and the smallest number
of smart toys used was one (n=1). In the Disney character group (M=8.38), the largest number
of smart toys used was 15 (n=15) and the smallest number of smart toys used was two (n=2).
Pearson’s r correlation analyzing data in both conditions revealed the correlation is not
significant (n=48, M=5.60, SD=4.088, r=0.065, p=0.659). While a small or larger correlation
was found when analyzing data from both conditions (n=48, r=0.065), the results indicate the
correlation was not significant (p=0.659). Pearson’s r correlation analyzing data in the Control
group revealed the correlation is not significant (n=24, M=2.83, SD=1.685, r=0.180, p=0.399).
Pearson’s r correlation analyzing data in the Disney character group revealed the correlation is
not significant (n=24, M=8.38, SD=3.910, r=0.164, p=0.445). Hypothesis five (H5) is not
upheld. See Table 10, Figure 8, and Table 11.
Table 10: Descriptive statistics for hypothesis five
Variable
Number of smart toys used

Condition
Disney character
Control

N
24
24

Mean
8.38
2.83
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Min.
2
1

Max.
15
7

Figure 8: Number of smart toys used in each condition
Table 11: Pearson’s r for hypothesis five
Variable
Number of smart toys used

Condition
Both
Disney character
Control

N
48
24
24

r
0.065
0.164
0.180

p
0.659
0.445
0.399

M
5.60
8.38
2.83

Std. Deviation
4.088
3.910
1.685

Qualitative Analysis
Figure 9 shows the number of times each Disney character was used during the gameplay
session by both conditions.

39

Figure 9: Number of times each Disney character was used
The Disney character with the highest number of uses was Stitch (n=28) and the Disney
character with the lowest number of uses was Lightning McQueen (n=13). Figure 10 shows the
number of times each Power Disc was used during the gameplay session by both conditions.
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Figure 10: Number of times each Power Disc was used
The Power Disc with the highest number of uses was Jim Hawkin’s Solarboard (n=23) and the
Power Disc with the lowest number of uses was C.H.R.O.M.E.’s Armor Shield (n=4). Figure 11
shows the responses to item S3(a).
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Figure 11: Percentage of responses to item S3(a)
Analysis of item S3(a) shows the most liked Disney character was Ironman, with 27% of user
responses. The least liked Disney characters were Sorcerer’s Apprentice Mickey and Lightning
McQueen, both with 0% of user responses. Figure 12 shows the responses to item S3(a) and the
number of times each Disney character was used during the gameplay session.
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Figure 12: Responses to item S3(a) and number of times each Disney character was used
During the gameplay session, the most liked Disney character was Ironman (n=13), and the most
frequently used Disney character was Stitch (n=28). Least liked Disney character was Lightning
McQueen (n=0), and least used Disney character was also Lightning McQueen (n=13).
Item S1(b), S2(b), and S3(b) were free response questions, which were analyzed and
distributed into categories. For item S1(b) “Why [did you play with the Disney character/s]?”,
responses fell primarily into three different categories: in-game ability, recent media, and
personal preference. The most frequent response was categorized as personal preference (n=38).
Of the responses for personal preference, users mentioned being familiar with or liking a specific
movie, character, or comic series from which the character originated. Many of the responses in
the in-game ability category (n=22) mentioned selecting characters because they had greater
mobility, such as flying abilities, or were curious to see what the Disney character could do in
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gameplay. Many of the users with responses categorized as recent media (n=5) stated they
selected a Disney character because they watched an associated movie recently or a reference to
the character’s movie was in current media.
For item S2(b) “Why [did you play with the Power Disc/s]?”, responses fell primarily
into three different categories: in-game ability, personal preference, forgot/apathy. The most
frequent response was categorized as in-game ability (n=25). Many of the responses in the ingame ability category mentioned selecting Power Discs because they had greater mobility, such
as flying or driving abilities, or were curious to see what the Power Disc could do in gameplay.
Many of the responses in the forgot/apathy category (n=17) did not select a Power Discs during
gameplay, with a few responses in this category stating they “didn't want to” or “didn't feel they
were necessary”. Of the responses for personal preference (n=11), users mentioned liking a
specific movie from which the character originated.
For item S3(b) “Why [did like the Disney character the most]?”, responses fell primarily
into three different categories: in-game ability, personal preference, and frequency of gameplay.
The most frequent response was categorized as in-game ability (n=25) or personal preference
(n=20). Many of the responses in the in-game ability category mentioned selecting characters
because they had greater mobility, such as flying abilities, or they felt the character’s combat
abilities were the best. Of the responses for personal preference, users mentioned liking a
specific movie, character, or comic series from which the character originated. One user’s
response fell into both the in-game ability and personal preference categories, but stated they
“ultimately would have picked any character offering the most utility.” There were five
responses (n=5) in the frequency of gameplay category, many of which stating they liked the
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Disney character best because it was the only character they used. One participant (n=1) did not
respond.
Research notes were also taken during each user’s research session and were recorded
manually. These notes are discussed in the following chapter, and further research may be
needed to verify any findings or discussion.
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CHAPTER FIVE: DISCUSSION
The primary goal of this chapter is to discuss the research findings in order to determine
if the associate smart toys had any effect on the users’ immersion and/or play preference. Both
qualitative and quantitative analysis was utilized in this research study. Overall, results from data
analysis show hypothesis one (H1), hypothesis three (H3), hypothesis four (H4), and hypothesis
five (H5) were not upheld and hypothesis two (H2) was upheld. Although both hypothesis four
(H4) and hypothesis five (H5) show a small or larger correlation (r=0.2 or larger), the data
analysis indicated the correlation was not significant. Therefore, data is not adequate to conclude
that the small or larger correlation was not due to chance.
Hypothesis one (H1) stated immersion will be higher in the Disney character group
compared to Control group. While data analysis shows there was no significant difference in
immersion scores between the two groups, there may be a larger explanation as to why this may
be the case despite the play preference in both groups.
As outlined in the literature review, immersion can be defined in several different ways.
While a specific definition of immersion backed by previous research was utilized in order to
provide some validity to the research design, much of this research analyzes immersion as it
relates to traditional non-smart toy based video game play. For example, many of the items in the
“Total Immersion” category may not be as applicable to a smart toy based, such as items C7 and
C8, which address the user’s physical surroundings and avatar. Additional research could be
conducted utilizing various pre-established immersion surveys to see if there is any variance in
scores. Ultimately, it may be optimal to create a new measure for immersion, utilizing a custom
survey created specifically for this unique style of gameplay.
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Furthermore, the lack of significant differences in immersion scores may also be due to
the users ability to simulate the experience of using smart toys in gameplay. As stated in the
research design, users in the Control group were provided access to a selection sheet, shown in
Appendix B, which displayed visual representations of the smart toys. While users in the control
group were not allowed to physically handle the smart toys during gameplay, perhaps the visual
representation combined with identical gameplay was enough to create a similar immersive
experience in both groups. Additional research could be conducted to confirm if this is indeed
the case.
Hypothesis two (H2) stated: there will be no significant difference between either group
for preference playing with smart toys. Both qualitative and quantitative data supports hypothesis
two (H2), showing there is no significant difference between play preference between the two
groups. Additional analysis of average play preference scores for each group shows there is a
neutral to positive preference for playing with smart toys present in both groups. The
justifications for a user’s play preference could be vast, however this research attempts to explain
some potential reasons why this may be the case, utilizing qualitative data analysis as a
framework. While these reasons will be clarified in detail later in this chapter, some potential
reasons include familiarity or personal preferences, which elicit emotional responses towards
specific Disney characters, usability factors such as ease of use in character selection when
comparing smart toy use to the provided selection sheet, or providing value to digital purchases
with a physical object.
Hypothesis three (H3) stated: there will be a small or larger correlation between number
of game element used and immersion – the higher the number of game elements used, the higher
the immersion (r =0.2 or greater). Data analysis shows there was no significant correlation
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between the two variables. There may be several explanations for this, including limitations in
the UI, differences in user gameplay style preferences, or limitations in the immersion measure,
all of which are outlined later in this chapter.
Hypothesis four (H4) stated: there will be a small or larger correlation between average
amount of gameplay experience and immersion – the higher the gameplay experience, the higher
the immersion (r =0.2 or greater). As suggested with the explanation for hypothesis 3 (H3),
variances in user gameplay style preferences may account for the lack of correlation in this case.
Specifically, the research design focused primarily on sandbox style gameplay and the measure
utilized for data analysis did not specify which style of gameplay the user was most experienced.
Additional research could be conducted to determine of gameplay style preference or previous
Disney Infinity (2.0 Edition) experience had any effect on the results of this hypothesis.
Hypothesis five (H5) stated: there will be a small or larger correlation between number of
smart toys used and immersion – the higher the number of smart toys used, the higher the
immersion (r=0.2 or greater). While analysis determined there to be no significant correlation,
qualitative analysis of free response questions may aid in understanding why this is the case. For
example, the free response questions items S1(b), S2(b), and S3(b) were categorized based on
frequency of responses in regards to the reasoning behind smart toy selection and preferences.
Many of those responses fell into categories that did not relate to emotional responses such as
personal preference and instead fell into the in-game ability (n=72), forgot/apathy (n=17), or
frequency of gameplay (n=5) categories. While some responses fell into categories related to
emotional responses such as personal preference and recent media (n=74), other responses
leaned toward usability factors to justify their response such as in-game ability and frequency of
use (n=77) or forgot/apathy (n=5). While additional research could be conducted to further
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analyze this data, this suggests that users may have used a higher number of smart toys in order
to experiment with gameplay or a lower number simply because they forgot. This could explain
why there is no correlation between number of smart toys used and immersion even though the
average number of smart toys used is higher for the Disney character group (M=8.38) than the
Control group (N=2.83).
In addition to analyzing data quantitatively, various observations were noted during
research sessions. This qualitative analysis aids in fully understanding UX, shedding light on
various areas of the users’ experience such as emotional responses, perceptions, and usability
issues not fully covered in the post survey. While these aspects were not directly listed in the
research goals outlined in the study methodology, they are important aspects of UX research and
design. This discussion intends to expand on the various aspects of UX as they pertain to the
research study conducted.
For instance, items S1(a) and S2(a) asked users to list which smart toys they used during
the gameplay session. As mentioned previously, data analysis based on these questions was not
included due to variances between self-reported responses and manually recorded numbers.
Further research could be conducted to determine if the smart toys had an effect on perceived
smart toy use.
Qualitative analysis of free response questions shows some users in both groups choose
characters by physical attributes, which could be ascertained visually prior to placing the
character on the Disney base. For example, several users responded to item S1(b) stating they
selected a Disney character because they were “attractive” or “adorable”. Responses to item
S3(b) could also support this, with responses like “Elsa is beautiful looking,” and Stitch is “cute
and fluffy”. While these claims are generalized and additional research is needed to support any
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theory for or against, the responses show these users thought about physical appearance prior to
selecting them. Perhaps a 3D rendering or printed image is enough, or perhaps users could rely
purely on their memory of these characters. Both of the user statements mentioned in this
example also chose those characters as their most liked Disney character, suggesting these users
may know the character/s well enough before gameplay to not need visual aids in order to make
a selection. Or, perhaps, the smart toys add additional value to the physical space, making them
more useful to UX than simply using printed media, virtual images, or memories.
During one gameplay session, research notes describe a user in the Control group who
pointed to two Power Discs in succession. The proctor then stacked both Power Discs on top of
each other, and in doing so, allowed the user to play with both smart toys at once. This was the
only research session in which the stacking Power Discs functionality was utilized. The user may
not have been aware of this functionality prior to gameplay. While Power Disc stacking is unique
to Disney Infinity (2.0 Edition) gameplay, as well as previous versions of the game, this
functionality my not be very intuitive, since it is not clearly stated in tutorials. Additionally,
some users swapped back and forth between smart toys, but others did not use smart toys
multiple times in a single gameplay session. Part of this may be due to inexperience with the
game or with video games in general. Users could also be uncomfortable with the research
setting and feel hindered from using the smart toys as freely as they would in a space they felt
more comfortable. Additional research is needed to determine why these interactions are
occurring and what effect they may have on UX.
The smart toys also seem to mitigate boredom during downtimes, as research notes show
several users picked up smart toys to look at them during long loading screens. This could
partially be due to the research environment, since users knew they were being monitored and
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may have felt compelled to do something during down times. In contrast, several users in the
Control group looked over the selection sheet during downtimes. This could point to mere
boredom mitigating the interaction rather than the smart toys promoting interaction and play in
the physical space. It is unclear from this research if the smart toys merely provide the user some
distraction or keep them engaged and immersed during gameplay.
However, this research does show a neutral to positive preference for playing the game
with the smart toys, and analysis of free response questions could shed light on some reasons
why. During the gameplay session, some users played with specific smart toys due to personal
preferences and associations with the character or associated movie. For example, one user made
note, "Tangled is my favorite movie" when using the Rapunzel’s Birthday Sky Power Disc.
Another user stated, “My best friend is obsessed with Frozen, so I feel very connected with
Elsa.” Several others made note of liking Disney characters because they remembered them from
movies or TV shows growing up, with responses such as:


“[Jasmine] was my favorite Disney princess growing up, and Aladdin is my
favorite Disney movie,”



“Lilo and Stitch was one of my favorite shows/movies all those years ago,” and



“I enjoy the movie and watching the TV series during my childhood.”

These comments support the quantitative data and help explain, to a certain degree, why these
play preferences exist for specific users. For these users, connectedness, reliability, and
reminiscence played a role.
Similarly, this research could also be expanded to include research on avatars. One user
specifically selected a Disney character because “Nick Furry is a positive representation of black
people, and I am of a similar skin tone”. Other users selected Disney characters stating:
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“I love playing as my same gender”, and



“[I] felt that I could relate to the character”.

This research could be elaborated on to determine if these smart toys have an effect on avatar
selection. Does controlling the character promote the illusion of embodiment for users? Perhaps
users seek to “become” the characters they play, even though those characters “break the fourth
wall” both figuratively and literally.
Expanding on this, research could be conducted to further analyze play with smart toys.
Some users had physical reactions during the gameplay session including but not limited to
laughing, visual and audible reactions such as sighing or gasping, and speaking out loud. Other
users assigned emotion to NPCs, stating: "that was rude", "not nice", and "ouch" when attacked
or spoke aloud stating, "why [are] you hitting me?", “can I be Stitch?", and "I'll be Ironman",
speaking in first person. Another user began the gameplay session customizing the My Interior
area to the current Disney character used by applying all Ironman themed game elements to the
room. While this research looked specifically at play in regards to the virtual world, research
could be conducted to analyze play in the physical world as well.
While this research focused primarily on smart toys in Disney Infinity (2.0 Edition), UI
still plays a major role in regards to a users’ overall experience with a video game. With the
growing popularity of smart toy based games like Disney Infinity (2.0 Edition), consideration of
all interfaces becomes even more important. The user’s perceptions of the experience, both good
and bad, have an effect on whether they continue to play the game and ultimately enjoy the
experience. In this study, for example, some users made note both during the gameplay session
and in free response questions of frustrations with the UI, lack of guided tasks, and continual
voice-over prompts.
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Specifically, many users that played the race challenge or vehicle missions had difficulty
with the car physics, finding in difficult to stay on track. One user stated, “The ability to fly also
helped me get out of the car when I fell off the cliff, multiple times.” Another mentioned that
Lightning McQueen, a Disney character that functioned like a vehicle in gameplay, “was the
hardest” referring not only to how the character moved around the virtual space, but to the fact
that the character lacked combat abilities like the other Disney characters available. Other users
spoke aloud during gameplay, voicing their frustrations with the in-game narrator’s continual
voice-over prompts to “speak to a Toy Box host” or abrupt perspective changes when entering
“Spark mode”.
UX takes into account several aspects of the gameplay experience, including UI as well
as aesthetic and game design choices. Several users encountered some of these aesthetic and
game design choices in Disney Infinity (2.0 Edition) gameplay. For example, several users ran
into difficulty using the Jim Hawkins Solarboard or Cloak of Levitation (also known as “packs”)
after placing the Power Disc on the Disney base. If the user had a “pack” active on their Disney
character prior to placing the Power Disc “pack” on the Disney base, it would not appear. In
order to use the Power Disc “pack”, the user needed to activate the desired “pack” by accessing
the “Packs and Tools” menu and select the desired “pack”. Many of these users had difficulty
with this, some giving up and moving on to something else, others spending several minutes
attempting to problem-solve the issue. It seems, these users anticipated immediate feedback
when using the smart toys. Many of the smart toys available provided some sort of immediate
visual feedback in gameplay, so this could explain some of the free response comments. For
example, users responded to item S2(b) with comments such as:
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“I was unsure what the [Power Discs] did at first. The difference was minimal, so
I didn't feel the need to switch the discs out very often,” and



“I didn't use Power Discs a lot. They seemed like odd additions to gameplay.”

Additionally, some users seemed confused when they realized the Cloak of Levitation
only allowed for gliding and not flying. It is possible these users had preconceived notions on
what the smart toy would do. In fact, many users spent time during the gameplay session
attempting to fly with the Cloak of Levitation, assuming the lack of ability prevented them from
flying freely instead of gliding. Another user made note that there was no health meter on enemy
NPCs. While this was most likely a conscious game design choice, perhaps the addition of a
health meter would aid UX during combat portions of gameplay.
In regards to aesthetic choices, one user made note of the break in character when Nick
Fury’s cloaking ability did not mask the Cloak of Levitation. Additionally, some game elements
such as “packs” or weapons scale to the character’s size. For example, Jim Hawkin’s Solarboard
was a different size for Stitch than Ronan or other characters, as shown in Figure 13.
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Figure 13: Screenshots depicting Stitch (left) and Ronan (right) wearing Jim Hawkin’s
Solarboard Power Disc
The same is seen with the sword “pack”, displaying smaller in scale for Stich than for Elsa, as
seen in Figure 14.

Figure 14: Screenshots depicting Elsa (left) and Stitch (right) using the sword pack
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It is possible more consistent and realistic aesthetic choices would help improve UX. In contrast,
Stich may not be able to weld a sword if it was large enough for Ronan to carry, in which case
perhaps its proportionality helps UX in this case. Continued UX research should be conducted to
determine if these experiences should be changed or are minimal enough to be overlooked by the
user in continual gameplay.
It was also observed users interacted with gameplay in various ways. Some users seemed
comfortable with the sandbox style gameplay, utilizing larger numbers of game elements to
modify the virtual world. Others sought guided tasks by completing “Toy Box” missions or
collecting Spark capsules. For example, one user asked if there were quests to do near the
beginning of the gameplay session. This user accessed one game element and spent most the
time exploring or completing one of seven missions accessed during the session. In contrast,
other users avoided completing any missions, focusing on different tasks. For example, one user
accessed 36 game elements and spent the majority of the time building an elaborate racetrack.
The research proctor interrupted the user’s gameplay task at the end of the allotted time and the
user stated, “Aw, I was going to test my track. I was going to add obstacles and stuff,” clearly
content with the sandbox style of gameplay.
In other instances, several users accessed the “Save the Princess” mission, in which the
user must fight several enemies and rescue the princess from a tower. Of the users who accessed
this mission, many found their own way of defeating the enemies. Some users would throw
enemies off a nearby bridge, perhaps as a solution for the unfamiliar gameplay or controls. Some
used the tower as a shield, blocking attacks while slowly defeating the enemy. Other users
simply ran away from enemies, giving up on the mission entirely.
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As seen in these examples, the various gameplay styles present in Disney Infinity (2.0
Edition) allow for a unique opportunity for additional UX research. Could this unique style of
gameplay promote problem solving? Do users enjoy playing games that utilize multiple styles of
gameplay? While this research shows there is a preference for smart toy use, additional analysis
could also be conducted to see if smart toys have an effect on gameplay preference in order to
determine if gameplay style has an effect on UX.

Limitations
Given the complexity of Disney Infinity (2.0 Edition) gameplay and mixed methods
research, several limitations arise. These limitations are noted in the following section and
include areas such as research design, methodology and game design. While these limitations
could call into question the validity of quantitative analysis, it should be noted that UX is
inherently complex, relying on both quantitative and qualitative analysis to be truly affective. As
stated previously, UX can be very challenging, often requiring multiple methods of analysis as
well as several iterations before yielding a positive user experience. Thus, these limitations
should be seen as a stepping-stone to further research, aiding the field of UX and helping to
improve gameplay with smart toys.

Research Design
This research was designed utilizing a predesigned area of Disney Infinity (2.0 Edition)
gameplay called “Introduction to the Toy Box”. This area of gameplay was designed to be a
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tutorial space, teaching users how to use the game in “Toy Box” mode. It was observed during
several research sessions that some users accessed one of several built-in missions that visualized
the Disney base, as seen in Figure 15.

Figure 15: Screenshot of the “How do I go to a Toy Box game?” built-in mission
In missions like these, the user views a brief cut-scene in which the Disney base and associated
smart toy appear showing the user how to access a gameplay object or area. Users in both groups
had the opportunity to view these missions regardless as to whether they had physical access to
the smart toys. Additionally, these missions are only accessible in the “Introduction to the Toy
Box” area of Disney Infinity (2.0 Edition). This area is meant to be a tutorial space, teaching new
users how to play the game, and these missions were not a part of the regular “Toy Box” mode
gameplay areas. While this selection was made specifically in order to promote autonomy and
volition during the gameplay session, quantitative analysis was not conducted in this research,
and additional research may be needed to determine if any effect is present.
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Additionally, the tutorial session was designed utilizing several built-in “Toy Box” hosts.
Missions were selected specifically in order to allow the users to learn how to play the game
effectively. Some users seemed to have difficulty mastering the “How do I jump?” and “How do
I jump further?” tutorials using Sorcerer’s Apprentice Mickey. Since this specific Disney
character has a “Mickey’s Magical Leap” ability, which is activated by pressing and holding
“X”, users would travel further than other Disney characters. Since some users were new to the
controls and to the game, this could have been one reason for the difficulty in mastering these
missions. Thus, additional research could be conducted utilizing a different Disney character for
the tutorial session, in order to eliminate any confounding factors.
The “Introduction to the Toy Box” mode also includes intermittent voice prompts,
directing the user verbally to speak to certain “Toy Box” hosts or complete specific tasks within
the tutorial area. These voice prompts could have influenced or guided user actions. For
example, it was observed some users verbally acknowledged voice prompts, while others
repeatedly accessed missions through “Toy Box” hosts. Furthermore, the sandbox style
gameplay could be intimidating or overwhelming to users who are not use to this specific style of
gameplay. While this research was interested specifically in the effect of smart toys, additional
research could be conducted utilizing conditions with separate gameplay styles.
This specific research design also utilized a selection sheet, shown in Appendix B. This
sheet provided users with a visual representation of the smart toys available to them during
gameplay. Users in the Control group may have been inhibited because they are required to ask
the researcher proctor in order to access the smart toys. Additional analysis is needed to
determine if these factors and any confounding effects.
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Tutorial Session
The research design did not have users complete combat tutorials prior to gameplay. This
design was utilized in order to reduce the research session time and eliminate user fatigue. While
not every user participated in combat during the gameplay session, some users seemed to
experience difficulty. Additionally, some users were observed as having trouble with basic
controls even after the tutorial session, asking for assistance during the gameplay session. It was
also observed that some users customized game elements instead of adding new game elements,
even though all participants completed the “How to place an item” tutorial. While this could be
user preference, it is also possible users did not get adequate tutorial time. While this study chose
to analyze immersion and UX utilizing a full GIQ score and free response questions, brief
analysis of items A4 and A5 show a positive response when asked about difficulty and ease of
use, as shown in Figure 16.

Figure 16: Positive, negative, and neutral response count for items A4 and A5
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Although additional analysis and testing may be needed to confirm this data, it suggests that
while some users may have felt the perceived ease of use was low, the game’s degree of
difficulty may have been appropriate.

Game Immersion Questionnaire
As mentioned previously, a Game Immersion Questionnaire (GIQ) was utilized to
measure immersion in this research design. The GIQ was designed specifically based off
previous immersion research and developed to measure immersion in video game play that does
not include smart toys. While utilizing a predesigned measure adds validity to research designs
and expands previous research, in this case, some items of the GIQ may not be optimal for
measuring immersion when playing with smart toy based games. Many of the items in the “Total
Immersion” category address immersion as it relates to avatars and virtual worlds but disregards
the physical nature of smart toys in regards to their potential influence on immersion. Thus,
additional research should be conducted in order to develop a new measure for immersion in
regards to smart toy use. This would allow for a more accurate measure and a better
understanding of how smart toy use affects immersion.

Areas for Further Research
As described, this research sought to determine if the unique gameplay environment
formulated with Disney Infinity (2.0 Edition) increased immersion by studying the effect of
associated smart toys. However, the research design could be expanded upon for future research
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possibilities. Research could be conducted to study the effects of such gameplay on users with
learning or social disorders, such as children with autism, as suggested by Bellani, Fornasari,
Chittaro, and Brambilla (2011). Additionally, gameplay could be controlled or modified to teach
scientific concepts, as suggested by Short (2012) for the popular sandbox-style video game
Minecraft. However the research possibilities associated with Disney Infinity (2.0 Edition) are
not limited to these areas. Given the vast array of platforms available for Disney Infinity (2.0
Edition) gameplay, there are a number of research possibilities comparing gameplay UX
between platform types (i.e., mobile, PC/desktop, console, etc.) and/or input styles (i.e., touchscreen, controller-based, gesture-based, mouse/keyboard input, etc.).
Research could also investigate demographic information in order to determine if factors
such as gender or ethnic background are predictors of character selection. As mentioned
previously, several users mentioned in free responses questions that they chose specific
characters due to their similarity. For example, one user played solely with Nick Fury because he
was of the same ethnicity, while another played solely with Elsa because she could relate to the
character. While demographic information was collected in this research, additional statistical
analysis was not conducted to determine if there are any correlations in this data set. That being
said, further research could be conducted to see if demographic information is relevant to smart
toy use.
Furthermore, this research argues that Disney Infinity (2.0 Edition) has the unique
opportunity to expand on how users are able to tell stories. While presently, the game exists
primarily as a sandbox style virtual world utilizing smart toys and multiple platforms to become
a vast pervasive game, there is room to expand. Stories could be written utilizing the unique
location-aware and context-specific affordances of the mobile mediums already utilized by
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Disney Infinity (2.0 Edition) in ways that perhaps users have been denied previously. Presently,
this may primarily be due to predesigned gameplay and/or interface constraints, as Disney
Infinity (2.0 Edition) was not designed to be location-aware. Users can play with their Disney
characters in the virtual space or in the physical space as much as they like, but the two spaces
are not connected beyond the user’s own imagination. To some extent, these smart toys provide a
larger justification for digital purchases, allowing for tactical feedback to an otherwise intangible
object. However, this research suggests these smart toys have larger potential. The stories told
through Disney Infinity (2.0 Edition), and games similar to it, could break these constraints by
simply harnessing the capabilities of the devises already connected to gameplay, finally meeting
the users’ habitual expectations, coming to terms with technology-enabled behavioral change and
making games like Disney Infinity (2.0 Edition) even more successful.
Pervasive games naturally provide a level of intimacy, or subjective storytelling to
gameplay, allowing them to read and write stories in a virtual and physical space. Perhaps games
like Disney Infinity (2.0 Edition) can allow users to have continuous narratives with their Disney
characters across varying mediums and physical spaces while engaging in subjective experiences
through more diverse narratives. For example, Disney Infinity (2.0 Edition) offers a level of
gameplay in addition to their console platforms through several GPS-capable mobile and
handheld gaming devices. In Disney Infinity: Toy Box 2.0, a mobile application available for
iPad and iPhone, users can access digital versions of their Disney characters in various sandbox
style virtual worlds. Presently, narratives in these spaces exist only in the virtual world. Sure, all
of these mentioned mobile devices have locative technologies built-in, but Disney Infinity (2.0
Edition) fails to utilize this. How could gameplay, as well as the narratives users tell both ingame and offline, be built upon by merely utilizing the technology that already exists?
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Could the narrative be expanded to include an overarching story determined by both sitespecificity and in-game narratives? Perhaps the Disney characters could travel with users, both
literally and figuratively, as they explore the world around them and continue to create
immersive stories. Several GPS-capable mobile devices are already compatible with the Disney
Infinity series video games. This would allow for modifications to be made to the pre-existing
video game in order to allow for site-specificity with in-game narratives allowing for a more
immersive narrative backdrop. For example, Edwige and Kurt Moses have created stories of
their own utilizing different Disney characters in photographs, as seen on their photo project
“Disney Infinity Project” (Moses & Moses, 2014). While it is unclear if Moses & Moses utilize
their Disney characters in the virtual world as well as in the physical one, it demonstrates how
users may continue to utilize smart toys in novel ways in order to create their own stories.
Social media could also be a significant tool creating new immersive narratives.
Pervasive mobile games, like Disney Infinity (2.0 Edition), could allow for additional social
interactions between users and Disney characters, or even between other Disney characters. For
example, users could create a new story, utilizing an immersive, site-specific narrative. In these
new transmedia fictions, the Disney characters could speak to each other in first person utilizing
their own fictional social media pages. For example, modifications could be made to the Disney
characters in order to allow for more realistic interactions with NPCs. Perhaps a witty comment
made by Lighting McQueen in regards to why the S.H.I.E.L.D Containment Truck was not
talking back would aid in immersion and help increase use and popularity.
While simplistic, this idea is very similar to the social media pages created for popular
superheroes in what Sims (2009) calls “Super-social networking”, in which popular superheroes
like Spiderman and Bruce Wayne have conversations with related characters like Mephisto or
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Lucius Fox as if the characters were real and actively posting in the real world. Hopefully, new
methods of creating narratives, similar to the ones described, will allow users to create new
stories that expand this mobile ecology beyond the passive nature of experiencing typical video
games and virtual worlds into an active proposition where stories are written based on a new
array of mediums and contexts.
Games like Disney Infinity (2.0 Edition), already offer the medium and the tether needed
to write new immersive stories. While physical location may be the primary tether connecting
the virtual world to physical experience, smart toy based games like Disney Infinity (2.0 Edition)
may take that argument a step further. While some may argue that these new expansive virtual
worlds will destroy distance by destroying closeness, this research argues these new video games
can help to further develop this connection between a seemingly impersonal and geographically
independent virtual worlds and the physical experience by utilizing smart toys (Jarvenpaa &
Lang, 2005).
Smart toy based video games, like Disney Infinity (2.0 Edition), could allow users to
capture and consume games differently than is allowed through present gameplay, allowing for a
more fragmented story that changes with our physical world and modern expectations afforded
by mobile devices. While some may warn that smart toy based games are doomed to only
distinct experiences and additional research is needed to support these claims, this research
argues the unique affordances of smart toy based video games like Disney Infinity (2.0 Edition)
could launch pervasive gaming into a new era of immersive storytelling that bridges the gaps
between interface, medium, and user-generated content.
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APPENDIX A: GAME IMMERSION QUESTIONNAIRE
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Instruction
Successful games all have a common element; they can lead people into the virtual world in the game. Computer
games can not only immerse the player into the game, but sometimes they can even cause the changes in the
surrounding world to be undetectable; for example: to be unable to feel the passage of time or to hear others calling
them. In this instance, the player’s focus is mostly on the game. This experience is called ‘immersion’. Immersion is
often thought to be a display of how much a player likes the game, and that it is a good gaming experience.
Overall, immersion can be broken down into 3 stages. The first stage is the ‘engagement’ stage. To enter this stage,
the game category needs to be one that is favored by the player and they will need to be willing to spend the time
and effort to play it. The second stage is the ‘engrossment’ stage. The feelings and emotions of players who are
experiencing this stage will fluctuate with the in-game storyline, and they will pay less attention to changes in their
surroundings, similar to Zen meditation. The third stage is the ‘total immersion’ stage whereby the player feels as if
they have become one with the game itself; their consciousness is completely separated from reality and heavily
influenced by in-game atmosphere.
Please recall the gaming experience you just participated in and whether you experienced any of the immersion
stages described above.
Engagement (see above example of 5-point Likert scale response item)
1)
2)
3)
4)
5)
6)
7)
8)
9)

I would like to spend time playing the game.
I like the appearance and style of the game.
I like to play the game because it is novel and interesting.
Generally, I can handle the game as the degree of its difficulty is appropriate.
It is easy for me to control the game.
The user interface of the game makes me feel comfortable.
I like the type of the game.
I would like to spend time collecting the information of the game and discussing it with friends.
The time I spend playing the game is more than I expected.

Engrossment (see above example of 5-point Likert scale response item)
1)
2)
3)
4)
5)
6)

My ability to perceive the environment surrounding me is decreased while playing the game.
I would be impatient when someone interrupted me to play the game.
I feel nervous or excited because of the game.
I forget the passage of time while playing the game.
I feel I could easily forget my schedule and/or to-do things in the real world while playing the game.
While playing the game, I would feel unhappy if someone interrupted me.

Total Immersion (see above example of 5-point Likert scale response item)
1) When I am playing the game, I feel as if I have experienced the context of the game in person, just like I
am who the Disney character is in the game.
2) My consciousness completely transfers from the real world to the game world while playing the game.
3) I lose perceptions of time and the real world surrounding me, as if everything just stops.
4) I feel happy or sad according to what the avatar experiences, and sometimes I even feel as if I am who the
Disney character in the game is occasionally.
5) I feel so integrated into the Disney character in the game that I could feel his/her feelings.
6) All of my senses, including vision, learning, and my mind, are concentrated on and engaged in the game.
7) I lose the ability of perceiving the surroundings around me; however, it seems natural for me to be totally
immersed in the atmosphere of the game.
8) I used to feel that the Disney character in the game is controlled by my will, and not by the controller, so
that the Disney character does just what I want to do.
9) It seems like the thoughts and consciousness of the Disney character and me are connected.
Play
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The video game Disney Infinity was designed to be played using a physical Disney character toy and base (i.e.,
smart toys). The following sections asks about your play, or interaction, with the Disney characters and your
preferences. You may not have played the game with the Disney character physically present. If you would like to
see the Disney characters, please ask the research assistant. If you do not recall the name of a Disney character or
Power Disc that you used during gameplay, please ask the researcher.
1) I prefer playing the Disney Infinity video game with the Disney characters (i.e., Smart Toys) physically
present.
o o 1 4(Strongly
Disagree)

o

2

o

3

o

5 (Strongly
Agree)

2) I care about or am interested in the Disney characters I played with during this research session.
o o 1 4(Strongly
Disagree)

o

2

o

3

o

5 (Strongly
Agree)

3) I am very knowledgeable about the Disney Infinity characters I played with prior to this research session.
o o 1 4(Strongly
Disagree)

o

2

o

3

o

5 (Strongly
Agree)

4) I would interact the Disney characters even when I’m not playing the Disney Infinity video game. For
example, I may take pictures of the Disney characters and post them on Facebook, or display them on my
desk at work.
o o 1 4(Strongly
Disagree)

o

2

o

3

o

5 (Strongly
Agree)

5) Disney character/s: Which character/s did you play with? If you played with more than one, please list
them all. If you are unsure of the name, please ask the researcher. Why?









Maleficent
Ronan
Elsa
Ironman
Stitch
Lightning McQueen
Jasmine
Nick Fury

6) Power Disc/s: Which Power Disc/s did you play/interact with? If you played with more than one, please
list them all. If you are unsure of the name, please ask the researcher. Why?









S.H.I.E.L.D Containment Truck (Toy Box Object - Vehicle)
Cloak of Levitation (Toy Box Object - Ability to fly)
Jim Hawkins Solarboard (Toy Box Object - Vehicle)
C.H.R.O.M.E.’s Armor Shield (Ability Disc - Receive 10% less damage)
King Candy's Dessert Toppings (Toy Box Terrain)
Rapunzel's Birthday Sky (Toy Box Skydome Customization)
Scrooge McDuck's Lucky Dime (Ability Disc - Gains economy 20% faster)
Emperor Zurg's Wrath (Ability Disc - Increase melee damage by 15%)

7) Favorite Disney character: Of they Disney characters available, which character did you like the most? If
you are unsure of the name, please ask the researcher. Why?






Maleficent
Ronan
Elsa
Ironman
Stitch
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Lightning McQueen
Jasmine
Nick Fury
Sorcerer Mickey (Tutorial Session Only)
None of them

Video Game Experience
1) Place rate your experience with video games.
o

1 (No Experience)

o

2

o

3

o

o

4

5 (Very Experienced)

2) Have you played the video game Disney Infinity prior to this research session?
o
o
o

Yes
No
I’m not sure.

3) Please rate your experience with the video game Disney Infinity and/or video games similar to it. Some
examples include Disney Infinity 1.0, Disney Infinity 2.0, Amiibo, and Skylanders.
o

1 (No Experience)

o

2

o

3

o

o

4

5 (Very Experienced)

4) Please rate your knowledge of the Disney Infinity characters prior to this research session.
o

1 (No Previous
Knowledge)

o

2

o

3

o

Demographic Information
1) What is your gender?



Male
Female

2) How old are you?
3) What is your ethnicity?





Caucasian
African-American
Hispanic/Latino
Other: ___________

4) Is English your first language?
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4

o

5 (Very Knowledgeable)
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Thank you for volunteering to participate in my study. I am Shelly Welch, the Principal
investigator. You can have a seat we will begin the research session. First, if you would please
read this consent form. <Pause to allow user to read> Would you like to keep a copy?
<Respond appropriately> Can I please see your ID? <Pause to allow user to show ID and
verify age> Are you participating in this research for extra credit? <Respond appropriately by
distributing proof of participation when necessary> Do you have normal or corrected to
normal vision? <Record response for research purposes>
Now, you will be going through a tutorial session in order to better acquaint you with
Disney Infinity. During the entire research session, I kindly ask that you please turn off or silence
all mobile devices. First, I would like to adjust the volume. Please let me know when the volume
is at a comfortable level. <Adjust volume appropriately>
During the gameplay portion of the research session, you will have access to 8 Disney
Infinity characters as well as 8 Disney Infinity Power Discs. You can select a character for
gameplay by placing the character on the Disney Infinity base. <Place Sorcerer’s Apprentice
Mickey on the base> After which, the character will appear on your screen. You can also select
a Power Disc by placing it on the Disney Infinity base beneath your selected Disney character or
in the hexagonal area seen in the gray portion of the Disney Infinity base. When you place a
Power Disc on the Disney Infinity base, a special ability, toy or aesthetic change will
appear. Round Power Discs indicate special abilities <Show to user and place Power Disc on
the base> hexagonal Power Discs with an orange outline indicate a toy, <Show to user and
place Power Disc on the base> and hexagonal Power Discs with a purple outline indicate an
aesthetic change. <Show to user and place Power Disc on the base>
During the gameplay session, you can freely interact any of the Disney characters and
Power Discs you wish to play with and swap one out for another at any point. For the tutorial
session, you will be only playing with Sorcerer’s Apprentice Mickey, after which point the
character will be unavailable for gameplay. You will be interacting with Disney Infinity’s builtin Toy Box Hosts. I will indicate which tutorial missions you will be playing. The tutorial
session will last for approximately 15 minutes. After the tutorial session you will be given 30
minutes to freely interact with the Disney Infinity game in Toy Box mode.
<Follow the below actions/missions during the tutorial session>
1. Ensure Sorcerer’s Apprentice Mickey is on the Disney Infinity base.
2. Remove any and all Power Discs from the Disney Infinity Base.
3. Load “Introduction to the Toy Box Mode” and ensure player is positioned within view of
the “Merlin Creation Host”.
4. Instruct player to speak to the “Merlin Creation Host” by pressing the “Square” button
and complete the “Toy Box Creation Help; How do I place an item in my Toy Box?”
mission.
5. Instruct player to speak to the “Merlin Creation Host” pressing the “Square” button and
complete the “Toy Box Creation Help; How do I change the look of my Toy Box?”
mission.
6. Instruct player to speak to the “Mulan Exploration Host” located near the Aladdin themed
toy box area <assist the player in locating the host if necessary> by pressing the
“Square” button and complete the “How to Jump” mission.
7. Instruct player to speak to the “Mulan Exploration Host” by pressing the “Square” button
and complete the “How do I jump further?” mission.
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8. Instruct the player to speak to the “Clock Butler My INterior Host located inside the My
INterior tree house building <assist the player in locating the host if necessary> by
pressing the “Square” button and complete the “Tell me about customization; How to
customize the walls, floors, and trim?” mission.
<Wait for player to complete the final action/mission>
You have completed the tutorial session and can continue with the gameplay session.
Remember, you can freely interact any of the Disney characters and Power Discs you wish to
play with and swap one out for another at any point. I will notify you when the gameplay session
has completed. <Remove Sorcerer’s Apprentice Mickey from the Disney Infinity base and
gesture to the available characters and Power Discs, leaving the Disney Infinity base empty.
Begin recording.>
Your gameplay session has completed. <Stop recording at 30:00> You will now be
completing a brief questionnaire regarding your gameplay session experience. <Distribute
questionnaire> Once you have completed the questionnaire please notify me. <Wait for
questionnaire completion> Thank you again for your participation, you have completed your
research session.
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Thank you for volunteering to participate in my study. I am Shelly Welch, the Principal
investigator. You can have a seat we will begin the research session. First, if you would please
read this consent form. <Pause to allow user to read> Would you like to keep a copy?
<Respond appropriately> Can I please see your ID? <Pause to allow user to show ID and
verify age> Are you participating in this research for extra credit? <Respond appropriately by
distributing proof of participation when necessary> Do you have normal or corrected to
normal vision? <Record response for research purposes>
Now, you will be going through a tutorial session in order to better acquaint you with
Disney Infinity. During the entire research session, I kindly ask that you please turn off or silence
all mobile devices. First, I would like to adjust the volume. Please let me know when the volume
is at a comfortable level. <Adjust volume appropriately>
During the gameplay portion of the research session, you will have access to 8 Disney
Infinity characters as well as 8 Disney Infinity Power Discs. You can select a character for
gameplay by pointing to the character you wish to activate on the selection sheet. <Show user
selection sheet and place Sorcerer’s Apprentice Mickey on the base> After which, the
character will appear on your screen. You can also select a Power Disc by pointing to the disc
you wish to activate on the selection sheet. When you select a Power Disc, a special ability, toy
or aesthetic change will appear. Round Power Discs indicate special abilities, <Indicate to user
on selection sheet and place Power Disc on the base> hexagonal Power Discs with an orange
outline indicate a toy, <Indicate to user on selection sheet and place Power Disc on the base>
and hexagonal Power Discs with a purple outline indicate an aesthetic change. <Indicate to user
on selection sheet and place Power Disc on the base>
During the gameplay session, you can freely choose any of the Disney characters and
Power Discs you wish to play with and swap one out for another at any point. For the tutorial
session, you will be only playing with Sorcerer’s Apprentice Mickey, after which point the
character will be unavailable for gameplay. You will be interacting with Disney Infinity’s builtin Toy Box Hosts. I will indicate which tutorial missions you will be playing. The tutorial
session will last for approximately 15 minutes. After the tutorial session you will be given 30
minutes to freely interact with the Disney Infinity game in Toy Box mode.
<Follow the below actions/missions during the tutorial session>
1. Ensure Sorcerer’s Apprentice Mickey is on the Disney Infinity base.
2. Remove any and all Power Discs from the Disney Infinity Base.
3. Load “Introduction to the Toy Box Mode” and ensure player is positioned within view of
the “Merlin Creation Host”.
4. Instruct player to speak to the “Merlin Creation Host” by pressing the “Square” button
and complete the “Toy Box Creation Help; How do I place an item in my Toy Box?”
mission.
5. Instruct player to speak to the “Merlin Creation Host” pressing the “Square” button and
complete the “Toy Box Creation Help”; How do I change the look of my Toy Box?”
mission.
6. Instruct player to speak to the “Mulan Exploration Host” located near the Aladdin themed
toy box area <assist the player in locating the host if necessary> by pressing the
“Square” button and complete the “How to Jump” mission.
7. Instruct player to speak to the “Mulan Exploration Host” by pressing the “Square” button
and complete the “How do I jump further?” mission.
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8. Instruct the player to speak to the “Clock Butler My INterior Host located inside the My
INterior tree house building <assist the player in locating the host if necessary> by
pressing the “Square” button and complete the “Tell me about customization; How to
customize the walls, floors, and trim?” mission.
<Wait for player to complete the final action/mission>
You have completed the tutorial session and can continue with the gameplay session.
Remember, you can freely interact any of the Disney characters and Power Discs you wish to
play with and swap one out for another at any point. <Remove Sorcerer’s Apprentice Mickey
from the Disney Infinity base and gesture to the available characters and Power Discs,
shown on the selection sheet, leaving the Disney Infinity base empty. Begin recording.>
Your gameplay session has completed. <Stop recording at 30:00> You will now be
completing a brief questionnaire regarding your gameplay session experience. <Distribute
questionnaire> Once you have completed the questionnaire please notify me. <Wait for
questionnaire completion> Thank you again for your participation, you have completed your
research session.
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University of Central Florida Institutional Review Board
Office of Research & Commercialization
12201 Research Parkway, Suite 501
Orlando, Florida 32826-3246
Telephone: 407-823-2901 or 407-882-2276
www.research.ucf.edu/compliance/irb.html

Approval of Human Research
From:

UCF Institutional Review Board #1
FWA00000351, IRB00001138

To:

Shelly Welch

Date:

February 23, 2015

Dear Researcher:
On 2/23/2015, the IRB approved the following human participant research until 02/22/2016 inclusive:
Type of Review:
Project Title:
Investigator:
IRB Number:
Funding Agency:
Grant Title:
Research ID:

UCF Initial Review Submission Form
The User Experience of Disney Infinity: Do Smart Toys Matter?
Shelly Welch
SBE-15-11003

N/A

The scientific merit of the research was considered during the IRB review. The Continuing Review
Application must be submitted 30days prior to the expiration date for studies that were previously
expedited, and 60 days prior to the expiration date for research that was previously reviewed at a convened
meeting. Do not make changes to the study (i.e., protocol, methodology, consent form, personnel, site,
etc.) before obtaining IRB approval. A Modification Form cannot be used to extend the approval period of
a study. All forms may be completed and submitted online at https://iris.research.ucf.edu .
If continuing review approval is not granted before the expiration date of 02/22/2016,
approval of this research expires on that date. When you have completed your research, please submit a
Study Closure request in iRIS so that IRB records will be accurate.
Use of the approved, stamped consent document(s) is required. The new form supersedes all previous
versions, which are now invalid for further use. Only approved investigators (or other approved key study
personnel) may solicit consent for research participation. Participants or their representatives must receive
a copy of the consent form(s).
All data, including signed consent forms if applicable, must be retained and secured per protocol for a minimum of
five years (six if HIPAA applies) past the completion of this research. Any links to the identification of participants
should be maintained and secured per protocol. Additional requirements may be imposed by your funding agency,
your department, or other entities. Access to data is limited to authorized individuals listed as key study personnel.
In the conduct of this research, you are responsible to follow the requirements of the Investigator Manual.
On behalf of Sophia Dziegielewski, Ph.D., L.C.S.W., UCF IRB Chair, this letter is signed by:

Page 1 of 2

79

Signature applied by Joanne Muratori on 02/23/2015 02:29:47 PM EST
IRB Coordinator
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From:
Subject:
Date:
To:

Matt <matt@inﬁnitycharacterslist.com>
Re: Inﬁnity Characters List Contact: Copyright Permissions for MFA Thesis Publishing
March 3, 2015 9:01:27 PM EST
shelly.welch@knights.ucf.edu

Hi Shelly,
I have no problems with this.
However, I am curious as to what your Thesis is about. :)
If you're able to share this information I would love to hear about it.
Matt
On Tue, Mar 3, 2015 at 11:15 AM, Shelly Welch <shelly.welch@knights.ucf.edu> wrote:
To:
Matt
Name:
Shelly Welch
Email:
shelly.welch@knights.ucf.edu
Subject:
Copyright Permissions for MFA Thesis Publishing
Message:
I am wishing to use several of the character and power disc images
that are displayed on your website to be included in my final MFA
Thesis. The university requires that I get copyright permissions
before continuing.
I am wishing to use images of: Jasmine, Nick Fury, Ironman, Lightning
McQueen, Stitch, Elsa, Maleficent, Ronan, S.H.E.I.L.D Containment
Truck, Cloak of Levitation, Jim Hawkins Solarboard,
C.H.R.O.M.E.'s Armor Shield
King Candy's Dessert Toppings,
Rapunzel's Birthday Sky,
Scrooge McDuck's Lucky Dime, and
Emperor Zurg's Wrath.
Sent from (ip address): 132.170.212.22 (node22.seg212.ucf.edu)
Date/Time: March 3, 2015 5:15 pm
Coming from (referer): http://infinitycharacterslist.com/contact/
Using (user agent): Mozilla/5.0 (Macintosh; Intel Mac OS X 10.7;
rv:35.0) Gecko/20100101 Firefox/35.0
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Announcing the Final Examination of Ms. Shelly K Welch for the degree of Master of Fine Arts
Date: Monday, July 6th, 2015
Time: 9:00 a.m.
Room: VAB 105
Dissertation title: The User Experience in Disney Infinity: Do Smart Toys Matter?
This study investigated what factors come into play when looking at the user experience
involved with the commercial video game Disney Infinity (2.0 Edition), and sought to determine
if the unique combination between sandbox and smart toy based gameplay present in gameplay
offers an additional level of immersion.
This study analyzed the effect of Disney Infinity (2.0 Edition) on immersion utilizing a Game
Immersion Questionnaire modified to analyze play preference as well as video game experience.
The study methodology analyzed 48 users while playing in “Toy Box” mode both with and
without the associated smart toys, or Disney characters.
Results show that while there was no significant difference in immersion for either group, nor
were there any significant correlations between variables, there was a preference for playing the
game with the associated smart toys in both groups. Recommendations were made for continued
research building on modifications to this study as well as future research exploring the potential
for smart toys in other areas.
Outline of Studies:
Major: Emerging Media
Educational Career:
B.A., 2006, University of Northern Iowa
Committee in Charge:
Dr. Peter Smith
Dr. Rudy McDaniel
Dr. Stephanie Vie
Approved for distribution by Dr. Peter Smith, Committee Chair, on Monday, June 2, 2015.
The public is welcome to attend.
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